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<g) PLC APPARATUS. 

(g) A PLC apparatus for executing sequence programs using 
a microprocessor (1). The PLC apparatus comprises a periodic 
signal generating. circuit (2) for generating interrupt signals at 
regular Intervals, an input circuit (7) for receiving input signals 
sent from an external unit, and filtering means tor reading and 
filtering the signals from the input cirquit at regular intervals in 
response to the interrupt signals. The time constant of the filter 
for filtering based on the microprocessor is programmable and 
can be changed for every signal. 
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DESCRIPTION 
PLC DEVICE 

Technical Field 
The present invention relates to a PLC device 
for effecting arithmetic operations of a sequential 
program, and more specifically to a PLC device for 
processing a filtering of an input signal by a 
microprocessor. 

Background Art 

An input circuit of a PLC device is provided 
with a filter for removing noise and preventing 
malfunctions due to chatter or the like. The input 
circuit is provided with hardware filters. For example, 
a circuit arrangement comprising a low pass filter of an 
integration circuit composed of a resistor is generally 
used and a capacitor and an output thereof is shaped by a 
Schmitt circuit. 

Nevertheless, since a filtering function 
effected by the conventional hardware filters requires a 
hardware filter circuit for each signal, the number of 
parts is increased, the cost of mounting becomes higher, 
and a larger space must be provided for mounting these 
parts. Further, the respective circuit elements must be 
changed to change a time constant of a filter, which is 
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practically impossible after the device has been 
assembled. This is inconvenient when the PLC devices are 
installed in various locations whereat a high level of 
noise occurs. In addition, a filter having a large time 
5 constant must be provided when an input signal has a low 
speed and a filter having a small time constant must be 
provided when an input signal has a high speed, but the 
need to mount filters having a different time constant 
for -each signal on the same printed circuit board or the 
10 like complicates the manufacture of a filter hardware. 

Disclosure of the Invention 
An object of the present invention is to solve 
the above problems and to provide a PLC device for 

15 processing a filtering of an input signal by a 
microprocessor without using hardware filter. 

To achieve the above object, in accordance with 
the present invention, there is provided as shown in FIG. 
1, a PLC device for effecting arithmetic operations of a 

20 sequence program by a microprocessor (1): comprising a 

periodic signal generating circuit (2] for generating an 
interruption signal at a predetermined time interval; an 
input circuit (7) for receiving the external input 
signal; and filtering processing means for effecting a 

25 filtering process to a signal read from the input circuit 
at a predetermined time interval in response to the 
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interruption signal. 

The microprocessor reads a signal from an input 
circuit at a predetermined time interval, processes a 
filtering of the signal and then takes in the as a signal 
to be processed- Accordingly, the hardware filter can be 
omitted and since the filtering processing is effected by 
the microprocessor, a time constant of a filter can be 
changed by a program, and can be also changed each time a 
signal is read. 

Brief Description of the Drawings 
FIG. 1 is a block diagram of an embodiment of 

the present invention; 

FIG. 2 is a flowchart of an embodiment of the 

present invention; and 

FIG. 3 is a time chart of a filtering process. 

Best Mode for Carrying Out the Invention 

An embodiment of the present invention will be 
hereinafter described in detail with reference to the 
drawings. 

FIG. 1 is a block diagram of an embodiment of 
the present invention, wherein 1 designates a 
microprocessor effecting an overall control of a PLC 
device, and 2 designates a periodic signal generating 
circuit for generating an interruption signal at a 
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predetermined time interval. The microprocessor 1 
processes a filtering of an input signal in response to 

v. . 

the interruption signal and takes in the signal. 
Designated at 3 is a ROM for storing a system program, 
5 and the microprocessor 1 controls the PLC device in 
accordance with the system program of the ROM 3. 4 
designates a RAM for a workpiece which stores various 
data or the like, and 5 designates a RAM for storing a 
sequential processing program. The sequential program is 

10 used for regulating a machine operation actually 

controlled by the PLC device, and can be changed in 
accordance with a change in the machine operation. The 
RAM 5 is also connected to a battery 6 to maintain the 
sequential processing program even if the power supply is 

15 accidentally turned off. Denoted at 7 is an input 

circuit having receiver circuits for receiving external 
input signals from the machine or the like and causing 
the microprocessor to read out the input signals through 
a bus. The respective receiver .circuits of the input 

20 circuit 7 have either no filtering function or a 

filtering function having a small time constant, because 
the filtering process is effected by the microprocessor 
through software, as described later. Designated at B is 
an output circuit outputting signals for operating the 

2 5 machine or the like. With the PLC device as described 
above, the filtering function of the input circuit 7 is 
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not e-ffected by hardware. - Namely, the microprocessor 1 
processes the filtering by taking in a signal from the 
"input circuit 7 in response to an interruption signal 
from the periodic signal generating circuit 2, and -as a- 
result, a time constant or the like of the filter can be 
changed by merely changing the system program of the ROM 
3* Further, the time constants of the filter can be 
easily changed because they are stored in the sequential 
program stored in the RAM 5, in a form of a parameter or 
the like. 

Next, the operation of the microprocessor 1 
will be described with reference to FIG. 2 which is a 
flowchart of the embodiment. As shown in the drawing, 
the- microproces sor 1 sequentially and periodically 
effects the processes SI, S2 and S3 as described below. 

(51) takes in an input signal. Note, the input 
signal has been filtered, 

(52) effects arithmetic operations of the 
sequence, program: Here it effects a sequential program 
for controlling the machine. 

(53) produces an output signal as a result of 
the sequential processing of. the program and which signal 
controls the actual operation of the machine. 

The processing flow then goes to the process S4 
in response to an interruption signal from the periodic 
signal generating circuit 2 while the program for the 
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process S2 is effected. 

Next, an example of a filtering process will be 
described with reference to Fig, 3, which is a time chart 
for the filtering process. In the drawing , the 
interruption signal is a signal output by the periodic 
signal generating circuit 2 to the microprocessor 1 in 
FIG. 1; the input signal is a signal read from the input 
circuit 7 by the microprocessor 1 in FIG. 1; and the 
taken-in signal is a signal used by the m.icroproces s or 1 
as an internal signal after being filtered by the 
microprocessor 1- 

In the filtering process, when an input signal 
remains in the same state after two interruption signals 
have been produced (interruption signals for two clocks), 
the input signal is processed as a taken-in signal. For 
example, when the input signal at position A is high for 
only one clock, the taken-in signal is not changed but 
when the input signal at position B is high for two 
clocks, the taken-in signal is made to high. On the 
contrary, although the input signal at a position C is 
made low, the taken-in signal is not changed but remains 
high because the input signal is low for only one clock.. 
When the input signal at position D is made high for two 
clocks, then the taken-in signal is made low. As 
described above, the filtering process prevents the 
appearance of the taken-in signal at the positions A and 
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C of the input signal. Further, the number of clocks for 
which the input signal can be ignored as th'e taken-in 
signal can be changed by the system program, and can be 
also changed in accordance with the property of the 
5 respective signals. Furthermore, the number of clocks 
can be stored in the sequential program as a parameter 
and changed later. 

According to the present invention, as 
described above, since the input circuit is not provided 
10 with hardware filter circuits and the filtering process 
is effected by the microprocessor through software, no 
hardware parts are required. In addition, a time 
constant of the filter can be easily changed by the 
system program or the like with ease. 

15 
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CLAIMS 

1. A PLC device for effecting arithmetic 
operations of a sequential program by a microprocessor, 

comprising: 

a periodic signal generating circuit for 
generating an interruption signal at a predetermined time 
interval; 

an input circuit for receiving an external 

input signal; and 

a filtering processing means for effecting a 
filtering process to a signal read from the input circuit 
at a predetermined time interval in response to the 
interruption signal • 

2. A PLC device according to claim 1, wherein 
said filtering process changes an output of a taken-in 
signal when the input signal is changed for a prescribed 
time' interval or more, 

3. A PLC device according to claim 1, wherein 
said input circuit does not include a filtering function 
effected by hardware . 

4. A PLC device according to claim 1, wherein- 
said input circuit is provided with a filtering function 
having a small time constant. 
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